Single-Stranded DNA Library Preparation Preferentially Enriches Short Maternal DNA in Maternal Plasma.
Recent studies have suggested that single-stranded DNA (ssDNA) library preparation can enrich short DNA species from the plasma of healthy individuals, cancer patients, and transplant recipients. Based on previous observations that fetal DNA molecules in the maternal plasma are shorter than maternal DNA molecules, ssDNA library preparation may potentially enrich fetal DNA and provide substantial improvement in noninvasive prenatal testing. We tested this hypothesis by comparing the maternal plasma DNA sequencing results using 2 types of ssDNA library preparation methods and a standard double-stranded DNA (dsDNA) library method using samples from first- and third-trimester pregnancies. We also evaluated the performance of ssDNA and dsDNA library methods in the noninvasive prenatal detection of trisomy 21 from maternal plasma. Short DNA species were significantly enriched in ssDNA libraries. However, contrary to previous speculation, no significant enrichment was observed in the overall fetal fraction in maternal plasma collected in the first trimester. Our use of an ssDNA library did not reduce the variation in chromosomal representation when compared with a standard dsDNA library in the first-trimester plasma samples. ssDNA libraries also showed inferior performance in the noninvasive prenatal detection of trisomy 21 from maternal plasma. Detailed fetal fraction analysis using size-fractionated Y chromosome sequences and fetal-specific single-nucleotide polymorphisms (SNPs) revealed an unexpected finding that short maternal DNA was preferentially enriched over short fetal DNA in an ssDNA library irrespective of GC content. Our findings have shown that ssDNA library preparation preferentially enriches short maternally derived DNA in maternal plasma.